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(57) Abstract: 

PROBLEM TO BE SOLVED: To reconcile the structure of 
a CMOS integrated circuit with an already-existing CMOS 
process technique an to obtain the optimum threshold 
voltage control of the integrated circuit which is 
actuated in a low voltage. 



SOLUTION: This integrated circuit is constituted of 
N-MOS FETs 104 and P-MOS FETs 102, which are 
respectively formed on selected regions on a silicon 
surface layer, and two back gate electrodes 150 and 152, 
which are respectively formed of heairly doped region in 
the surface of a silicon substrate 114 which is adjacent 
to an insulating layer 116 and is located under the 
lower side of the layer 116. At this time, the electrode 
150 is extended under the lower sides of one group of 
the FETs 102, the electrode 152 is extended under the 
lower sides of one group of the electrodes 104, each 
back gate electrode has a contact part for applying a 
bias voltage to each MOS FET and the threshold voltage 
of the individual groups of the MOS FETs is controlled 
by this contact parts by applying the bias voltage to 
the individual back gate electrodes to correspond to the 
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(57) [£»] 

[MB] CMOS*aiUSS<^«jfi<i:K^C0CMOSy 

D-fexs^t^MiL^-a-, 4s«£ETiMP-r*iMSiiiis© 

Snfcn-MOS F ET 1 0 4:fc«fctf p -MOSFET 
1 0 2 i. ttHS 1 1 6 K»«bfcT«0->U ^ 
1 14CD*ffl<7). SSJC K-y$tlfc««JC«toTJg^ 

snt. 2^fflA7^ •y-nii 5 0, 1 5 2 
e»«)sg$n, A*.^-y-htsi5 0tt, -ifflp- 

MO S F E T 1 0 2 ©TfiJfC A*-> ^ • y— h^H 1 5 
2te> — lOn-MOS FET 1 0 4 CDTfi'JtCJE^-^T 
*5D. • y— Htg^MOS FETKjttLT 




( 2 ) 

1 

[#ffF»*©38H] 

> • --r >^a.u-*26«±©cMos*aHaiSK: 

-MOS FETiicktfp -MOS FETi, 

©, aancF-^sn&ttWfcj^TfiMSsnfc, 10 

mllBmi ©A*y£ • y— h^ffite. -a®p-MOSF 
E T ©T*Kj£i«t)T* 0 . MISIS 2 CD A* y ^ • y— h 
«Stt. — fflC9n-MOSFETCOTffliJlCj£*ioT* 
•3. ftn-yi' - y-Ml^#MOSFETICMl/T;t 

lC<fct3Ti@*©ffl©MOSFET©iafii«J££. *fJ&t" 

JWfp-r a c t tr a c m o s *«njg§„ 

[W*^2] #»iM@giJ©MOS FETiCt D*gJ&2 20 
nX&D. &{B*©MOS FETiC;ttLTSiJIB©A*-;/^ 

1 iCte*COCMOS*a[HlgS„ 

[Wj£JS3] — n -MOS FETCO^- 

yic«to«^$nTfco, p -mo sf 

ETC7>^;i/-^(Cj;D«fi£$nT*3D. #p-MOSF 
E T if)V— 7& «t n - M O S F E T if)]/- Z? iZM h 

*i-r*a»*« i (cibkocmo Shatura. 

[BiJSJg 4 ] ffiE&K#<& 1 ©*Mttt*-f 7~C'$> o , 30 
ft/^f • y— h«ttrt*K*f©i»«tt$''f:7 r ©. S^fc 

at-r*iii*«i KE«ocMos«aigis. 

*-&A,T?;feO. • y—h x;MHtti*iB5 

1 izmmco c m o s mmmv&o 

6 ] ffiBBAy * • y- h ttS#fffiBB¥*#£ 40 

«©K— fcJ>y • 3"f ^tttS»0!>H— K>^-f y* 

lE/fy* • y-hmffifCAM-T^SrTOPLT. mlfBStS 

a» eaten** . y-h««©as-&jfti»T-&«jfiT** 

t t-t «m$£ 1 jrta*© c om s mmmts, 
mourns] mfte->u ^>»ffimiH\zMi&-2ntzm* 50 
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2 

©M O S F E T Ofi 7 4 -)l FmitVom IZ «fc o T*6i&$ n 

t&o, b5bba*^/7 • y- h««K^-r*»tt**waa7 
* k sfttt a b tiyt ^ a nmmrn iz ± ^ x 

n^-ra c: t*#ss:i:-r-5i«*Ji 1 (eta*© cmo 

[ii*JS9] gftiaftstiBis&tf. 1 v.£rF©mj£T-K)fp 

U WIHlHliS^lWffiftaEISOftf^+tWEn-MOS 

F E T43<t t>* p - M O S F E T © A° 7 ^ - ^ ©^tlC*f 
«UT. WIBA'-y^ • y- h • /HTX^^WSft 
£^T^a£££4#Ifc<h-ratt:J<:>Bl Ht2«g©CMO 

1 0 ] Mia Ay * • y- h • AW 7X^5, ml 

LTSutaA-yi/ • y-H«sjc*#uTAy^ • y-H • 
/W7x£e»T*#&«^!EffiB*«ia»©--ffiK 

©cMosmaiHigs,, 

[»*si 1] Hfiia/N*^^ -y-h -/W7^sa« 
i-rsB!*3Bi 0{c3a«©cMos*aisiK o 

MOSFET^tfy'Jay • • -f >->n. 1/— 

a^itctO. Hf(ia->'Jn>«®g^^LT, $^,{Chu 
7? y^- -> a >{c<fc D mIfe»«S©-€©ffi^*jl^ 

e«jtci*-tf>^'r-5j:i:cj:oTa*)i*-A*y^ • y- 

MfBA*-7 ^ • y- h«ffi©±filfc^:*iSJ([l3-> U n >^ 
SJlrttCMOS FETSr^fig-raXigi:. 
HUS2MOS FET©TfillA*-yi7 • y— h*«JC«fcO«|* 
SttTV^MO S F E T©jffi^ (cMTaiiaWSM*^ 

[flM&Bi 3] mrtaA*->i/ • y-hmffi&^r-si 
w*^ i 2 (cta*©^?to 

[tt*3» i 4] wtaA-y i7 . y- h-wi-^firrai 

MfaA*^^ «y— h«a*«. iE>jx*««rt 

izmmt-ntcfsioimm&f-iyco. m®.M\z}*-7fs 
ntz.mm\z&->-x:mwt>nz>TMt. 
Huta^x;i/ffi^*jj;^mriaA*-7^ • y-ms^-ra 



( 

3 

*#tfdtS»«fr*»#«l 2iCfB«©#?£. 

£tf-LTffjf2»&jf ^aw© k-a> h ©*x*;p=f— 
fflHE««»©*B«*K««£i8t*s*«te««£«&j« 

[lff*JS 16] '>&< £ fg 1 £fg 2 ©Ay y- • y 

mmm\z mum 1 ba^ ? • y— h«g©_t filters 

llffln-MOSFETt, #}f2$B 2 ©Ay ^ • y— h 
®ffi©±#J(CiA*^ liOp-MOSFETtSMt 
•5X@£-£A/T:fc9. 

Wf2n — MO S F ETOfflt p — MO S F E T©&1©|19 

8mrrs&*K:, fije*i*s«fctf3S2©y-h»B©-t 

-MOSFETiWp-MOSFETOSflClftS 

■&sxa*-&tr^£*4*afrsa!*« 1 2 icib«©* 

±Cn-MOSFETMtKp-MOSFET^fc 

CMO S»«0B8S»J*-r*#tefc:43lr»T, 

SSI ©»«tt*-1* :/©¥»#*««£, *©-kfl!©il» 

fig^n^stg^asitt-sxet, 

flMB£KJBft£. -f*>-'f >f?>7— ->3>(CJ;D 

*r8B*«Ji©-j£©«ws»iR«i;:, «sich*-tf>^ 

TS^ttCt-pT. «§K©:««>&*Ay i7 • y— h^S 
£»J«U SS2©»«tt*-f:7©i|»*tt«tt&»j«U 

■tnK:«t-3T-tn6*«*«iaEa«*»6a5^i»«-r*x 

8£. 

ffi82~>'J3>*HJil>i©#Ay* -y-h«S±t^ - 
fiCOp-MOS FETi-Iffln-MOSFETSM 
U ^tUCi-pT, ite#ffi©p-MOSFETiM 
©n-MOSFETO-^-n-^noWfitmJES. JKETS 
MfBA y * • y- httBKA-f d £ K «fc 

■jt, *n^nas^*jirefrsj:3fc:-r*xg£, 

S^Ttr Z £ £ T -5 3Erffi. 

[»93©#»&B191] 
[0 0 0 1] 

[f^©JgT3&fl5#If] Z<D%W\*. ->U3>-*> 
• -f >->a.U— ^a«±©CMOS*«lHlK*«k^->'J 
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T> J:BBfc&3nfcHffi*ffiiWW©H«fcH-r* ! b©-e 
[0 0 0 2] 

[ft*©t£fl5] tt*t:«t?£4B*t£!&JRtt<fMi (CMO 
S) Stffifcfc^T, MOS«#Mh7>-^^ (MO 
SFET) WWtr • ->'J n >StS^xA©«H{cSi* 

MOSFETOHHEH S. M. Sze, 

10 "Physics of semconductorD 
evices", 2nd. ed. , p. 442 tCjKJi&c? 
tlT^ZikolZ. MOSFETOtilS^t^iftiD 

[0003] Htt«j£«m(cn-r«. z\<D®.m\r&*\z 
lt "Ayy-y-xi- >y tmznzo a*. «wt 
c/x;i/t©Wfc»ia»/w Tx^MDsn. n -^^ 

;U • h5>v J X^©Eaffi«EE«rJ:t)#>'^^ ^"(C. p- 
?"V>*)1> • 5*A-f X©BB«*ffi±D*^fT--f ^tC-T 
20 -So 

[0 0 0 4] L^L^^e,. «W-»K85'&K:/Jv5fcJB 

tf^-f^fC, p 0#i?5^ ^ICT 
3££fcnJfj£T*&-5. iifff, I^l6lM77tt«!lO. 4 
V J; *3 *»• tfx^fltett-HK: 

[0005] i v**wi*n«T©ttiie«jETiMFr 
*temacMos««®»#t«frsnTi^*. ivss 

©flM&SBEtt, ^fiF«i©SS«»tC«toTJPjS$n*X^ 
30 ;i/=F-tt*FfcWilLfc "*y h • UT" 

/hPMtcM^--57ta6Hfe. ~0. l/im£(Tfflf-7>yX 

* • y— hftt«t*»*©cMosa«©fc«>fc'b!&B 

£&Sfc©-C&5. 1 V®ag*^©ffilf^f'ttMOS FE 

Tgifii«EE*a#© 5 v«asT?»fp-r*iai&©*^fci& 

S&fc©£Jt«UT##fc«^«H"ttHWT* £ 

*&n-5o -€-©A*y-h**-?-©«ilSlC^bT-ferP • A 
'f 770i^l;MO S F E Ti<*J 0«itt*S3fe^ 
fc*©&S&#«, n -^^>^;u • h^>>^X^©@i 
ttttffirt^O. 3V<tO*t<, p-5 1 ^>^;i" 
40 >iS7.?<DfflmW.J£tf%J-0. 3 VJ;»3i£V^£^^ 
if*. 

[0 0 0 6] S«:fc±tfffi3*frK^fc-&THtt*ffia< 
*»-T*Jl£3J*T€r-6J:5K-r*fc86K. ±12© (MM 

{ate— 3£©v— v>*m^.*i^s*<$>-s. (hissic 

*3ViT«SfES:«iteT-5MOSFET©flE*«, « 
««*e*JE£Htt*ffi£©S6K:±oTftS££*l*©-e, 
1 V«T©«ite«JEK:.ka*«EII&©i!iflsW: K5>yX 
^BMI«ffi©*»KJ:'pT3fi<*«Sn*. 

[0 0 0 7] *iS, J. Burr£J. Shottti, 
50 "X^>7^-HSIi*CMOS51Wc2 0 0mV 
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±)ly • rX h • XyJ-^/fn-r , 1 9 9 4 1 
EEEV U y H • MSBS#!i©^i7r.*;i/ • y-f 

yxXK p8 4T\ #*fc<K^ (1VHT) «I&SEE 
Tftf^*r^CMOS^aiHl8S«C*5frt5 h7>y^^OH 

[0 0 0 8] ±£fifTTtaoT, *h5>^X^O«JB 

*;PCMOSjM*ig|»£0. 2 Vt>C0(ft^«*&«iB-Cft 10 
f£ * S d <h €T £ Plffitt * £ £ t ifiTii 2tltz<> n 

[0009] ««o«is*iB«jt«ff-r*c:tfc<to 

T, >U=i> • • <>'>^-l/-^ (SOI) mWL<D 
mm\$ ^*C0 "AVI/^ (bulk) " CMOS, 

[0 0 10] CMO Sft»0KO4I©fc»CD S O I S 
«Offiffl«j£<fiK:W?EStlT^*. S O I £«tt«£M£ 

& o fciSg Utt U 3 > <D»«T»* 3 til 
SO lSS^Mtl.^OV^^5fci:ftiH 
S. Wo 1 f CioTS i 1 i c o n Pro 30 
cessing for the VLSI Era: 
Vol. 2 Process Integratio 
n, p. p. 66 — 76, (Lattice Pres 
s, Sunset Beach CA, 1 9 9 0) iC4o 

[ooii] soiii^Mt^^t ;vu 

T. W. Ma c E 1 we e, I . D. C a 1 d e 
r, R. A. Bruce^^tfF. R. Shepher 40 
d, "High performance fully 
depleted s i 1 icon — on— insul 
ator transistors", IEEE Tr 
ans. Electron. Devices. ED— 3 
7, 1444 (1990) , 43j;rA TKH^frNo. 
4, 8 0 4, 6 3 3 \Zj$'<t>tlT^Z><ko'teMU7 — — 

I SffittS I MOX (separation by i 
mplantation of oxygen) tTO £ 
ixa ens «k -5 {C7^o/io 50 
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[0012] SOI *Rtt£&, »ft«Ji±^T r >r 

£ ffl t > T**J CD ^ x A <D £ ffc liTf^ 

[0013] 0BS©tt«*aS[ilbT<ti*c:t^»*^ 

TWCMOS • on • SOIftiOWlCi^T, 
MOS FET?*>*;P£^jaT3->U 3> • 7><;i/A 
W\ ±SBMa c E 1 we e S<Z>3l#JT8i^Sn 

fc "t^r^yj-hsnr y-h«jE® 
*flsa*y- h ©taxo^ * >*;k£>pj®j* * u 7mm<D 

[ooi4] afflBwic hmmz&ttzmfttDMo 

S F E TfflMSatem*^? 1 * >*;K0T«©r>f 7 ] ) - 

hSftfcMOSFETfiSfc, /hS&ttOipBlfflXO 
ys (S = dV c /dlogl01 D ilT^l^n 

CclTVc fciy-h«flE, I D (iFK>iStfe 
5) c MOSFETOHilJEIt *PMffiX-f>y**/h 

3 etc, «*&«B£tH««ffii:Om(!!)*€r3a:iiftt>fc6 
U MOSFETOt*F7^7SacftT<n§. 

[0 0 15] so I SS±i:*«3n5t#l:r-f ^'J 
-h^nfcMOS FETlC^vCtt, BHI*J£ttSiBI>' 

<Ottffli|7! , *^t#A6tlTV^ (B. Davari, 
short course notes on low 
—power CMOS integrated ci 
r c u i t s , I EDM ' 93) , ^OSSS, gSfit® 

titer /wx&'i^fcmwt&x^ >tfsL^om&<D& 

[0 0 16] y- HS**^ U n >iKo± tTOS* 
{cHBBStlTl^ S O I SS^ffl^^tKO^^MOS 

FETii*t»5ftxw. zL<Dmm<ommt 

•y— h" MOSFETtLT»6n-5J;5l:aoT^ 

HKisnatrawFjc, sijo«fft;«JB^ckr>Ta«A^t> 
insnxv^. "yyjb • y-K f »is«, f. Ba 

lestra, S. Cristoloveanu.M. 
Benachir, J. Brini, *3ct^ T. E 1 
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ewafCcfcoT, "Double — gate sili 
con — on— insulator trans ist 
or with volume inversion: 
a new device with greatl 
y enhanced performance " , I 
EEE Electron Device Lette 
rs EDL-8, 410 (1987) tCiSl^TSSaW 

mnt it 1 9 8 7 m^mxm^nrzo 

fflMO S F E T^t >^l/^MLTl/^y U □ > • 10 

fC, «k 0 -jRWlCliMO S F E TCDf « K 7^ ^ffiA* 
&jZ'$1£%><llzifl%\?>tlT\t*Z>o B a 1 e s t r a S 
tt> Tfl«<z>««*tS I MOXStRHSl©iae , XfSa:o& 

x- U >^»lc 2 ocoil«&ii**ft«JB*»J«-r * - 1 

[0018] T. Ohno, S. Matsumoto, 20 
*3<fcZJ^ K. I z um i (NTT) ttE 1 e c t r o n 
ics Letters 25, p. 1071(198 
9) T, Tffl!l«aSiiS«*lHlK<Dfc*<7)^— >^ 
ItttUTfflV^ttl^^T^T^S. MO S F E 

(NTT) tC^-r^> "SO I^flfffS^OKifiW t 

jgT£*H#frNo. 5, 1 8 8, 9 7 3\zm^tlX 

[0 0 19] ^-y-Mai:HLTIt T. Ta 30 

naka. K. Suzuki, H. Horie> £5 J; 
^, T. Sugi i (6±S) tC<fcoT, VLSI ftffj 
1 9 9 4^y>/^y^AO^yxX hft*g®^ 1 1 

^-vtcfa^^tiT^o "p + -n + yy;i/-y-hM 
osFET©«ss58fi«*»fr' ta-raifcXfciBe* 

So 

[0 0 2 0] C^airxx, ^x/\H I^CMO 

sfflaxa«>*ij>/ij3> • y-b • rt#—>->tf<D 

M$m, MOSFET«jgat^J&-r*. Tanak 

OSFETCDi£ggM@ffi^*^-r^>fe*tC, £*f<£>F- 
X>!f*'f7<D (-?Utit>. _Lffi«ffia*p* KK — 73 
tu T«««**n* KF-ySttfc) ±8M3«fctfT«y 
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[0021] "Silicon on insulat 
or device" tgf^ Phi 1 i p s i 
d d e r s h o v e n f)i:3ttf^«lfN o. 4, 8 
6 4, 3 7 7Ct)SO iSfilCM^n^cMOS h7 

[0 0 2 2] *g#fr 5, 103, 277 Cavi 
g 1 i a<Ste, ir>v>^0&;fcJ;tfn-MOS FET 
*5j:ytp-MOS F E TOfctiXD/^y & • *f— hMMZ: 

[0 0 2 3] *<DrtffiTa«**p-MOS FETCO/ty 

/7 . y-hs^u • y-h«sa*so im 

JitCflgjeKSn* n -MO S F E TCD^-V >*Jl/ffi«0>T 
;£tcfl^g«*nx, p-;fc<fctfn-MOSFETtcBiJ1B® 

y-h • m TxjO^EPinsnScfcitc&oTv^sijo^i 

0(£>#|X\ p-^-f 7<Drty{7 • y— h««**n-FE 

t s >*ju««©T«oa«o*H«c»j«sn, 

So 

[0 0 2 4] /^7Xtta«tdfflm3*U *«J4p-^ 

-f ycoA^^ • y-h«s±©/^Tx<ko#^'f-^y 

^-r Htt^aE^n^eno/t^^ • y-h * v-x 
fW£»n*££*B±-r*o a^j • y- hoDAWTx 

So -ttltCt>*^t>6T, Cavi 1 ialt 

©Sl£t>lt«LX^&^, 
[0 0 2 5] SO I SS±©MO S F E T (CfetfSBHI 

nxv^o soi h^>v ? x^cofc^coHfits 

SMttt. D o y 1 e £> (Digital Equipm 
ent Corp. ) \Z-$z. &nfc*H#flF 5 , 3 8 
7, 5 3 0 ^ia^StiTV^J:5tc, y— HKftftirttc: 

[0026] Texas Instruments 
Hous ton^)(:^^nfc*l#WNo. 5, 18 
5, 2 8 0tCte, "ifitry h - <1>Zf ; 7>h&J:ZS#7 : 
>f * V — XBTSBStttcJ:£SO I hy>i?Z>*<Dmm. 
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fc. V i n a 1 (Thunderbird Techn 
o 1 o g i e s ) ^H^ffN o. 5, 151, 759 

SOI h^>> f X^" K'O^TH^L.TV^o 
[0 0 2 7] 

ttll£fc^M:flto»a*0, ^nbCD^igi 10 

^ t p wia^^& o 

[0 0 2 8] *5§BJtt, ±ffit:«*T«:$nfc*)0-C» 
t>T. CMOS*«|HlgS(DMiitS:^Bt-L, £ft"=>©;Bt 
ig<hgE^©CMOSyDirX&ffi££ffiir£-t± < <£«JE 
Tflft^r *««EIKO*a3B:«ffl[«ffiS!l»*»S ZL 

20 

[0 0 2 9] 

«±OCMOSftaiHl»fe:*V»T, +»iCx^7 p 'J-h 
sntCMOSftfi^ffltiT, ifl82->U:=!>^SJlCDjI 
#?*nfcfi«t»J«Stlfc*»©n-MOSFET*5J: 
Otp-MOSFETt. Aft£lfiftflf«JI£|R&LfcTfl!l 

HOP - MO S F E TOTIItli^T* D . MfSm2 
(Drty? • -tOn-MOSFET(DT 
ftCliid^TfeO. S-A*>y# -y-hii^MOSF 

e t t*# LTA*-r 7x«EE«aiiia-ra fc«>©S5tt«fc*r 

[0 0 3 0] tt*3S2 (C^^CMOS^WIhISS 40 

fi. S»*ii@SiJ©MOS FET(Cj;0«fi£^tlT*30, 
&I«OMOS FET{C*fbTSUf@«)/\*ry^ • y— 

[0 0 3 1] Sfc. «*^3(C«.5CMOS^SIhIS§ 
fcfc. — ffl^S5:CDn-MOSFET©i/;i'— yjCtOfil 

jssnr&D. sij<ossa*^sc«>p — mo s fet©^ 

— ^tCJcOfiSJ&^mriJD. #p-MOS FET^JU— 
J: tf& n - M O S F E T iOl/— ~f \zM L T&J® © A* 

[0 0 3 2] W*«4 (C^^CMOS^WIhISS 50 
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a, i nmm^-i ■/-?$> o . &a*^ • 

fc^mtt® « fC «t 0 #ffi£2 tLX V» * S . 

[0 0 3 3] £&, Iit#JS5iC^3CMOSjjMi[Elgg 

[0 0 3 4] gsfc, Mt:ft£6l;:ffiSCMOS&aUIH& 
tt. MfBA*-y i7 • y- htt«fttffiiB¥*#£ft® K— tf 

-y*nfc«*K«to89:W6nT*o, fline/ty* -y 

* • y- h*«©«-&tt*T**anr».5. 

[0 0 3 5] *&, af*3S7IC^SCMOS^«lHlSS 
tt. 4>73:< <h*>, 10WmaWiC^mtt©*-5>«MSB 

yxy^ • y- hmmizwtwztizmmx&Zo 

[0 0 3 6] M££8£ffi*CMOS&aNEH& 

a, HufE->u zi>^mm^zm^nfcm^coMos f 

ET*«7^-^H«ftllil:J:oTft»SnT*t). jffi 

ieA*-> ^ • y- h«s»cwr*as»*fi[i27 w h*g? 

[0 0 3 7] £fc. II*«9tC^^CMOS*«tsISS 

BS*»WIB*aiaKO»f^t»tCn-MOSFET*J;tf p 

-MOSFETO/l7^-^©»i:MLT. MfB/N* 
• y— h • /N*-f 7X£5££-r<5^S:£'g-A/rU-5'& 

[0 0 3 8] S/c, W*^l 0(C^«,CMOS*^|5Ig& 
tt. Wffi/^y ^ • y- h • AM 7X*5, f}|E->'J 3 >^ 

HUtr^^n, *iRffla««7-f >*^bT«iE/ , «y 

* • y- h«ai3^LTA*y^ • y-h • /^7x^e 

[0 0 3 9] W*JS1 1 iC^^CMOS^ttlHlSg 

tt, BUl2A*-y ^ • y- h • A*<7X£ffi#fc-r^fci6cD« 
# > tf > ^ © £ A. >3 <D T £ . 

[0 0 4 0] Sfc, »*)|12l;»5*feH 
y- htilCiOi^SnfcMOS FET£^tf->U n 

M&&&m&mii* tco±m\z^u uymmmii&mis 

* -f >^7>f->3 >tc<kOHatBS^S»— ^ coffin 
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<&i!S?W{C F- fcf > y-T S d <t fc J: o TM#>&?>- A* y f 

• f- m*»i«t4iit, h^bsa'-j/^ • ?- bm 

ffi©±Mi'K^Stff?2-> 'J =1 >S?®Jf fttCMO S F E T 
SidctSIIi. itijfBMOS F ETCDTM^-y? • 7 
- FSffi££9raj&£ftT^*MOS FET©^^ 

[0 0 4 1] M$£l 3\Z%^m\i. MfBA-y 

Igfc'&trfcCDT&S. 10 
[0 0 4 2] »*)S14l;«§» ffiffi/ty 

• V— F*«*«. t&Etf x;MB*l*iK:ttl»Sn!fci& 1 CD 
ttSn4Iit. ffiEtfxJMH«isJ;tf»jfEAWi7 • f 
t>©T&-5<, 

[0 0 4 3] Sfc. 1 5 tC»-£>^ffi«. stifBa* 20 

>*anisfru $e.tcmrfBai*^^ji^^LTmr 

B3S««rt»^o F-A> F©iSx*;M* f>^7 

l. Mmmmm\zmmLtcmmmmc>mmz.mm\z f- 
[0044] 6t:«a*jSfa. 4>&<t 30 

t, -tnfcHK, MfBvU:3>S?®Jf tcfjEigl©A*>;/ 

^ • y— bnm<D±w\z&w2> ii©ii-mosfet 

t, Htftam 2 <Drty>7 - f— FUSW-kfflltCjSa** 1 a 
Op-MOSFE T tSMt5lS*t/i/T*i3 (3 , fj 
fBn-MOS FETOfitp-MOS FET©Sfl©|8fiI 

*n-en»a: cwiit* SWT. a'-ttx^ep 

^*niC)tt^£'>&< 1^©«M£"^#>T. MfBn- 
MOSFET^cttfp-MOSFETffl^tfttt^t 40 

[0 0 4 5] 1 7 5/'j3> 

• :*> • •Oyalz-i'SS-hlCn-MOSFETfeJ; 
p - M O S F E T ^fvtz C M O S *W[eJ8§£^fiET 

a^ftfcfcHT. S! 1 ©Stfttt^ :/©¥^&»&Jf 

t, *©±flJ©JS«>i&**MWii. ■*©±ffl©il6iltt>' 
U3>sfi:j:ijTr*figana*«*i8»*xet. mib 

asm o>— 5e©®«&«we<jf*. as(cF-tf>^-r-5 



#SJ¥9 - 1 6 2 4 1 7 
12 

t. ffifBv-Ua>S®@rtO«-A*->^ • y-httH± 
fC. -aOp-MOSFETt-t©n-MOSFET 
£J&fifcU -ttUCj^T, M©p-MOSFETi:# 
J3^n-MOSFET©^ft-r*l©Wffi^JEE£, 

[0 0 4 6] 

[«WO*16©»J8] «T. Z\0)mWlZ&2>->>Jzi> • 
• -f >5/aU— *£«±©CMOSiM*lHj»43.ktf 

[0047] (^mco^m i ) if, £&©&& i ico 

V>TRWt5. SOIIS12 ±(C^4jj©5fefr^iC« 
0'< MO S F E T 2 0 £"&tf3MSEIg& 1 0 <£>BIt® 125:0 

1 (C^f . S O I 1 2 «, -5-C0±JC-^bvU 3 > 

ommm i e^snt^^un^sfir 1 4 

t. iHSSlyU^^illl 8*#LT^5. SOI 
fflSl2tt±ELft. ^-rno*ft*ffl^T»JsRL/T"b 
<k<, }f SKBS I MOX^Dt^TMSn^, 

[0 0 4 8] MOSFETOigCH-^Stlfcn-^ 
-f ^©y-7jB«*J:tfHl"f >ffi*£2 2tt, il^©* 
ftT. IS*->Un>*BfJB 1 8©-fflSa*?«t-K-y 

[0 0 4 9] a^coz^ Uy'j3> • y— FS1S 2 4 *«M 
OSFETC0SSiCF-y$tlfcp-^-f y • ^-r>* 

;Mg«t2 8±#©»v»y-hBMMWB2 6±{c^j5E$n 

r©5 L ^>^;l/®^2 8©TffliJ{C, ^2©y— FS 
113 0. -T&to-fe "A*^ • y-F" tflftfJUIl 6©F*j 

ffi) 2 4 2 coy— Mg3 ota. wdbt, iai 

(X*$tlTV^±^(C, MOSFET20Oft>^;l' 

[0050] b 1 ©y— F«® 2 4 tt. >*;i/«* 

2 8*^y— FS?'fb#;)12 6i:,k-3T»S$nii. a*-v 
i7 • F (12 ©y- Fm® 3 0 ) tt&&Ji 16©— 
35^3 2 tCck^T^^ >*)imt&2 8A^»«StlT4i 

ill 6©— gB»3 4t<toT^St$nTVi*. d©« 

©^-ry©sa« "^^;u-y-F" mosfet^u 

[0 0 5 1] ¥«#:*^4 4, ii§4 6, *«ttf-t© 
;i/®^^J5£SnT^-5^^->'Ja>«S@6 2tt« 
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Sntp-ft>*MOSFET4 ltn-ft>* 
MOSFET42 £*>SW/£2n&9J<0 C MO S*« 
0<O»rBig*BI2l;iS"r. 
[0 0 5 2] £CD02te, MOS FET4 1 oy- X5 
2, KK>54fe±^ft>W5 0t, MOSFE 
FK>6 0 43 ck tf? 1 * > 5 

2 O— SBJSy- h 6 4 *5 cfctf 6 6 ©T«© H 7>*J7s9 

44T\ li7 0lip-H-ysntn-MOSFET 
4 2<&Ay* • y-h««ft»riEU »««7 2#«« 
7 0t£*fLT/Vf 7X^mno 
[0 0 5 3] gij©ffi»ffl6 8^p-MOSFET4l£D 

Tx^idtj$sns, 20 

[0 0 5 4] O^tC, C<Dmtfc<DMmi IS 
Si 1 2±fCJgj5KSnfc, p-ft>^MOSFET 
1 0 2tn-ft>^l/MOSFET 1 0 4fd<t0fl!fiE 

$n^cMos*ffiim?§i o o<^^r®ia^iii3tc^-ro 

[0 0 5 5] SOI S^l 1 2 (H4#ffi) @^tc 

>ss 1 1 4 s e> tc, m^&^mmm 116S 

»dE'T*-Kfl:>' , J3><o»ic<toTSO I SSI 14 
/uTtA£o SO I SSI 1 2W\ £?£L<teS I MOX 30 
[0 0 5 6] S3 \Z^$nz>£o\Z, y'j3>M|l 

-•)ijn«i2 2)5«sn, ^-n^^x;i/<Df^^t' 

*n-enfi^ MOS F E T 1 0 2 ^DcttX 10 4 A^J5K 
3>illl 1 8 (B4#ffi) <B^±«fb«#K«koT 

mf&znzy^-jiFnikmi 2 4(ommz<k^Tmm. 

7 • 1 3 0 *«t K ^ >(S8 13 2, 

mmi 3 4 cioxsiffisns p - >^mo s f 

ET10 2«U^o y-h«Mt»il3 

[0 0 5 7] ^tlfCttJSLT, y-7i«14 0, h> 
■f>««14 2, ft>^««14 4, 
14 6, :fc«ktf, y-Mil4 8Stnn-9 1 t> 
WMOS FET 1 0 4^>Un>^Bl 1 1 8 (0 4 50 
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#fiPJ <Z>p-^x;i/{B#l 2 2f*JiCfl^££n£o &MO 
SFET102«hl04 t>Tfl4l£J£**£ Ay 2 - y— h 
1S1 5 0, 1 5 2^nftltlTWo 

[0 0 5 8] A*y£ • y— h*ffil 5 0ten-^-f y<2 
SSJI 1 1 4rtfC^J$£n, p-fv>*MOSFE 

et i o 2OTffl0Jcjg«T^sa«KK-ysnfcp- 

IT, giJ(7)aSfCK-y$n/cn-^^>^;i/MOSF 
ET1 04COT«lCj£3^*p-^-f ^««tCioT» A 

>, 0J*«, 1 5 4 *3 <fctf 1 5 6 \$mi?;<Djj& 

[0 0 5 9] SSKJB'JCD, 7>f-^K8ftft)ll2 4S 
^UTjitf^^IffiS8l7^ > 1 6 0 t 1 6 2**Ay 

* • y-h«si 5 o^cfctxi 5 2fc#LT**ven« 
zti*><D»m*rtvi? - y-h 

[0 0 6 0] »igtC, . y-hfil 5 0, 15 

2tta«tttK»co»*tts^ruTfeo. sSctoas 

1 1 8fCJBJ«SnS±fl«7)MOS FET 1 0 2*3<ktfl 

o 4©y-xfli^i:»LT;W7XSn3tt*i:, fiS 
Ay ■ y-h®1Scoj^#^«/jNPfit-fll]A^±TSST: 
[0 0 6 1] ±<»6nT^*i5K. 

Epjn-r^^ttctoT, so i mu±\zmi$.-2n2>Mo 

S FET©E8ffi«J£V, $->7f-3t5ut^5. 

s 3 \zi*-rmmmi6mm\t&n - mo sFET&j;tfp 

-MOS FETtC^fLTfigiJcDA*^^ -y— hIMSriS: 

[0 0 6 2] S^fi^cti:. 7 z.®&i*n$itf 
tr>d^K:J:oTtt«e«a£Ott— ffif©Ay^ • y-h -A 

v, mvammK.iz*. z<Dmm^m^itm^mmitT 

[0 0 6 3] Kytr • y- h • /N*'TT->>y{Cj;-5ggfii 
ttflE©«M1Btt. ^-CDrtgBt'MOS FET*«3n5» 

MOS FETCDSJjgdiD^Tte, M 
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OSFET&»j£t"£&»<Z>>'»J:3> • 7>fM©F- 
[0 0 6 4] WAH >*;!/FETtC4o^T 

[0 0 6 5] 0^^nT^^^^0^ir^^ffi io 

•y-hSffi^— ft©, 1SSc^n-MOS FETtI*fL 
TKttSft, »2<Dy-h««A«gijC!)aC!)«»C(Op-M 
OS FETtC^fUT^tt^n^o ilOct^CLT, 10* 
•y-Mi#*-©MOSFET, »£>W4 
MO S F E TO^;i/-^^31S?WtC$tJPT^ C t 

[0 0 6 6] ifcSE^ctifc, +»l:r>ry'J-hS 

mmmj£%<kvmiEizmffl-rz>z.£\z<k'DT, z.vvtz 

7^ - h^tlfcMO SFETOBh7>X3 30 

[0 0 6 7] a^iatt*ffi*HaT*;*ftfc*3 

m*.U* -LKbfcMa c E 1 we e £><D3cWz 

(10 0) ^tt^MOn-^'fy- y'JD>- 
/N^^TlO^cm^g^i (n-^^fy) F-fcT 40 
>tf&ft^* 1. 5 X 1 0 ,8 cm- 2 g^(7)ffla, *5 1 5 0 
k e ViflEOl*M-T?»*S< >^7>hL, ^x 
Att»5 5 0'C<BffiKt£*M$-r£>. 

[0 0 6 8] uO»?iAlt #51 3 5 0<C<£>SST\ *5 
6«FPaaSET— — ;i/StlT, 0 3 ICS 3*1X^5 £3 
\Z, ?SDOyU3>SS 1 1 4<DTfi«G>JP*3 0 0 nm 
8flE©a»ii*«ft» (ttlik) Bll6t, 
{fctt»l 1 6£>±{MKjA^£. JS^*U 5 0 nmifiO 

lBa<Di/Un>*B»l 1 8#*»j$sn* (Bl 
4#R9) 0 50 
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[0 0 6 9] msfc^Tct^tc, s i Moxmu 

3>^ffiJll 1 8<Dm&$:8 0 nm@gfcM<£>-To 

nmgg^7 KBMURll 7 0 S^HlCfiKSStL 
ifc&Wlcx-f h$nfc^ky'Ja>i 7 2(01 
y FMitm 17 0(O±l:|510 0n mJgSO 
S^lfr^fr/yhSns. ^O^ftvU a> 1 7 243 
iW7 KBMtWl 7 0©Ifi7th'jy^77^-T 

«i 7 4fr%mifcmztfLomfrnz>o 

[0 0 7 0] t^ld, SffiSnfc7>f— 7 4 

1 1 8 7^^«C«*Sn*ST*3RftSd^«:j?fflart 
Tfffcn, ^n[:J;oT7^-J^*i«il 2 4^ 
/£2n& (H6#I) • 5fefrtt*l5lc43^T^a©^Ua 
><0JSa$BKt (LOCOS) SI©- £cot£ 

<Dy^-ji^mtmm 1 2 4a*«sns. yun>ga 

SI 1 8^fty-U=i>l 7 2 0»^J:oTKIb^6« 
»Snfc«««C»*. ^lCCO^t;>U:3>l 7 243 

[0 0 7 1 ] tP^, Z.<Dmm&7X hl/vX h • 7X 
9 1 7 6X^-7^ >yi>T, /^->»J5£S:fT^ 0 

7 ic^-r^^^p -^-v>^;i/ • h7>y^^^Ms 

n^y'j3>«Il 1 8O3S0O««*«fflS* 
£ D «d*#?J3x 1 0" cm" 2 co«a, 43<£*>\ 3 0ke 
vn&<D4 3ry • I*M-1?7* bly^X h • VX^ 
1 7 6^^rLT-Y>y^>h$n, gfflyij3>Ii:n 

[0 0 7 2] p • b7>Z?X&<Dft*b<Drt 
y 9 ■ hmm 15 0 &Mf&-?Z>fz&\Z. Jt«WBi^ 
X*;M=— ©tf;^** -rfeto-S, 2 0 0 keVig<OI 
^M-^f T^^^i^ 1 0" 3 c m- 2 CDffiiT> n- 

^ HUyX h--?X^17 6^LT<>y7>h^n 

&11 1 6^ailLT, • h«8Sl 5 0OT 

[0 0 7 3] V x./\<D£<DX.*)7ifirty 9 • h«S 

[0 0 7 4] SUPREM3*ffl^fey^al/-y3> 
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2 0S»«LT^*l^>U3>l:t£iO, MIST? 

-f > h ant**— sg«««-r s cts^ssn 

[0 0 7 5] :ty->3 >£LT, n-^o:;^ffi«l 2 0 
$Mt^^Cffl^bnf;7^ h l/y7 h • 7X^7 1 

Stirf) SHVaJHLT/t^->*^*ff^, 10 

[0 0 7 6] £5 Lrc^PiTX^IEtCctoT, 

t/V>^ >^S«'>* t-5 ^ t^Tf 5^ fcfcU 7 20 
[0 0 7 7] 7*hU^h-77i7 01) 17 6*11 

< snsp-^x^ffitti 2 2*«aj£its. ^n^p 

-•>x*fi« 1 2 2 tt»2 0 k e V0X*M-i, #5 
3X10" c m' 2 ^ffllT^^i* > / 7 > h LT« 

/£2n£o o^cn-^>*;i/(cMT&A*-/^ -y— 

Mil 5 2^2 0 0 k e VggOX^M-i, 10 30 

[0 0 7 8] yDirX*W#fCT^fc»f^ U£-D(DJJ 
S^LTH p-^x;i/««l 2 2 ft»]«-r*&«>fc:/B 
^fz<Dtfi\C7* b VI? 7s b • SrfliVvTAy # . 

3 4^fiiasn5 p - ^ i;MB«rt«ftS« 

ms-e-sdttCctossiTLv^* h vzsx h • ^7si7tm 40 

[0 0 7 9] A*-/£7 • y— h*ffi-f >:/^>HC*fT£ 

ig^^n, A^-wt^nrvx^ 1 8 o*«jgfiE*n 

(H8#JR) , ^^{d^^-r^KKftftlJl 1 2 4{dBHP 
SB1 8 2**Xy3 1 >4/&^LTflMfc£*'L Ay^-y- 
S«ffi-f >!/5>h®«rt<DW££>X»J7' 1 8 4TTffi'J 

[0 0 8 0] H/y7 h*t*>i:*©«Bf(Cfe5tt«l 50 
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T\ x*M-»2 0keV, fflSfS 3 x 1 0' 5 c m~ 1 

i, i5 3*^<sn. dcoa^ • y— hmn 

*f > hffitt 1 5 0 <Z)SHffi«<0— *B<Z>Sffl K-A 

>h««tt»l 0 2 0 crrf'T**. C<D»#GM'>:/5 

cn>^h) *js#fr^, 0 p-^y-A^-y- 
hmm-i y-fztv b<D&mmz\t, ^<tt> i^<d« 

wMfi ioo nmi«©sft«ii:<ts+t ^ tr>y 
[oo8i] ^^izox.)iffim&£W^y? • y-hm 

iSMT§^>y7>h^ WAH lOOO'CorM 

#tCfi<U »^y'jD>8UBll8On-*J;0:p 

*^1KT7^- >J >y*tT3 £ t^l8T»*. 
[0 0 8 2] 7X-JM1 H8tC«-r«t'5a:S»a*-< 

ctoT/x^d^ - y— h««ta«>a*Bi6ft«mc!)»H© 

[0 0 8 3] ^n^©*«0?&*^$^^fca6<Z)fi!l 

SfcfttCTV hStlfc 1 0 0 nmf©*t7 tf > 

yg^{t:#lHX^5 L >yT^0^^n^o JP££*2 0 nm 

hi w§9i;WB«oi^i/u 3 > • 7 

[0 0 8 4] ^tC, ^©y- hSSftft±lC»S*tO. 

3 5 Mmsae<7)K— ysnTVi)&i^ , j^ , j3> • 7^ 

oTH-yatl* (I9 8#flg) o 
[0 0 8 5] MO S F E TOfc6®y-X*i:tf F H 

£JlT<OXS*-&^^So 7^M/yXh^affl$nx 

A^->^$n, p-^^>^;i/- b7>i?7s#tcif 
ffimmtsn^o x^M-aiokev, ^1^3x1 

O l5 cm- 2 C07|s^i>f>7 B 7>h^^Tp t 

«1 3 0*<t(0CKU>f >ffl«l 3 2S*J«L, Ctl^cD 

h5>>?X^C0fc«)<7)7HU>'Ua> • y-h®@l 3 8 

[0 0 8 6] ~Dg\Z7* bVV7 b • ?X^7M«^ 
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^-#-)20kev, fflI*54X10"cm- ! ffliK-1'>y 
5>h£fflWn' y-Xffi^l 4 0*5<fct£KU"f>ffi 
i&l 4 2&znt><Dh7>iSX?<DfclsblZW&lls. n- 
h7>yX^oy-Mil4 8JlSI; 

[0 0 8 7] u©7t h U-i^X h V — 

0y*.«, 10 5 Otg^OiSgT^S 0#tl3g|^T 

.5 £ t (c«t o xm o m < = 

[0 0 8 8] Z(D7o1iZ.-i'—5->?.<DmD(DXy L -y 
J***»l 0 0 nmi«CQi/iJ 3>BMt»«)flftftIiii 

aatt. y-x. hk>. y-hfc.ttfAW* • y— h 20 

[0 0 8 9] 7* hl/W hSr^DI&t^T, IS^Kll 
tfm©7;l/^x^AB£^ -?-©flL X 

* buz;?, h^mmvx/^—ym^n^. tjvs.~ 

1 5 4, 1 5 6, 1 6 O&cfctfl 6 2£-^tJ|gl © 
ICLT, MOSFET©SIH 1 fC**-r*Sj«ISa«f-5fc 

[0 0 9 0] ^y 3 >fcLt, h^>vX^ 

©y-x. k i^r >*5«t^— bm.m\z%s-?z>&m®m 

USES' 'JIM K<ttttt«^tJ«fcOJ«&©&JiWtJi»J«# 

[0 0 9 1] ±t^^fc5aaXiB«» n-5>-fzr<Dfflt& 

«&K±fciE'<fcjaaxe6fflt»aitt>T?**36«, fear 

-f>:/5>K -r&to-fe. Htt5 0 0 keVeflEfflX* 
[0 0 9 2] «*ii*aMb»«*J:lX->U3>*ffiJi 
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[0093] ±\zm^.tzMm(Dmm\ • y—b 

ttS£*T&fBiii&n-MOS FET&cfctfp-MOS 
FETflSiffc^AyT^-S. ^D-feX • /1^^-^*3«tO: 

li5fe©T*oT, il©SliS©Jg<S©#< ©A'DX— -> 

[0 0 9 4] &3©ft#l©g:|5g. -?l3.t>*>Qx. 

©T, £©tt&#tigteMOS F ET$r^fiE-r-5te©ii»l 

tS[$-a-Sfc»t£^«C7n— MOSFETy — 
X, b^-f >ii^ZSy-b • y-fy>b<DTztt>\z^ 

^ae*^-r^fe4?)©^©^©xx-vy"tc*3^T«y 

[0 0 9 5] Sfe, ±K©t&HJ#*X h U"f h7t-7- 

K&JPSffc7jx$i::W-r£t>©T<6s. h^>> J x^©y- 
X- K K >6 J; tW- h tit«T5 ISfiWIli' 

[0 0 9 6] *^WfC^-S©fi6©*Jfi©^fC«fc-5 
>>7x^©y-xt5J;t>' K u-f >ffi^©^^ic*5^T 

fctt/^'j ->n> • y— h±©^t#;#jex^— y-— 

[0 0 9 7] (fMSO»«2) OSffc. Sjt«S©»J8 2K 
01 0tC^$nT*5 0, £tt©,«ffil©«££:l3&t. n 

-*-f 2 1 4, su&&*.->'Ja>BMtlft 

fftj|2 1 6*ck^©±#J©^^->Un>^BB2 1 8 
St^SO I S&2 1 2fr<bffitfL-£tlX^Z>. 
[0 0 9 8] £<Dm&\** M2 5 10p--)iJ« 

ifimoiisn. n-^-^y- n-j9 • y-bm&2 5 2# 
^**js©^i tiisa^ti^. *js©^i©m 

OS FET 1 0 4©i§-&<h|El#. y-Xli2 4 0, h* 
K >«*£2 4 2*S,fctf3 L ir >*)VW&2 4 4hf-b 
MitVO 2 4 6 *5«fc # U -> >J n > • y— h 2 4 8 
fc'n-MOSFET2 0 4 ^nTV^-S). 

[0 0 9 9] 0. 5*imy-hfi«Ji*Wr<B 

MOS F ET©fcJ6©A-y ^ • y— h Sr-f >yj ^ > h 
-T y | j3>gH2 18©fM5 0nm@ 

ft. a*ji*->'j n >mitmmm 2 1 6 ©js^-s: 200 

SfWttT. 01 0{c^T«k3ir. 

>y^> N L,fc5x.)lPUzmffi-Zntzn -947m 

ny? • 7- bmrnz-t >?7 > b?z> z\ ttfinmizu 
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[0 1 0 0] m 1 0 iCfi, l^OMOSFET^UT 

*fjfc-f -SA*-;/^ •y-MMf-rs-icn-Mos 

FETMyp-MOSFET^TW. SMttS 
[0 10 1] A*-;/^ • f— YmMZ 5 2 i;*fLTA*7 i? 

• y-h • /^Txzm&TztcttKDmftstfyymv&z 

— hmMteZ CD £?UlEV>m.JElZT'$>. &3V>tep-7 

[0 10 2] **©»IB2 0«ifi?£«ifi-r**ftK*V» 

T (i9#i) . SOlSS2 12l;(ifi#SSI2 

i 4, =i>mitmmm2 i 6 u:n 

>^®g2 1 8&mmtiT^z>o z\<Dmm<DMm2 20 

^5i7D>«-F»S3<7)y-h • ^A-f X©i§-& tetter 

[0 10 3] E©«fc"5K:p-tfx;MW«tt. ^moimm 

fil^oKi^M-p - ^ ^ -f >75 > h, Tft 

© k-a*> hTf*5=:sgoax*M- • -r^-> • zr 30 

[0 10 4] ^©^©ligiC&l^-Oa. — ^©n-^-v 

>^;u*5<fcycp-5 1 ^>^;L'Mos h7>yx^tf, ± 

[0105] Kffl«ffi*iwtt^fticD "yy;u • y- h" 
CMOS/ SO immz.tthTm%k<Dj5m-T?rty 9 • f 
-h*«lc«fc-3T4-*.sn*a«, »IWB©~F«l::J!£#»a 
S«¥i*#JB©*Bf;:««S»J«-r*#ffitt. ftfltHIS 
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[0 10 6] ^©ipiC, ffittEE (~1 V) *«IhI8SS 
■Ofci&C #Kff?UfcHffi«JE©J:0&&an;fc{HW 

sff5ci*«Ttr*. set. ±tcai^fe«to^-r^-> 

7^-y-hMOSFE Tffiig «fc 0 Hit^fo <hffifli& 

[0 10 7] El±<D£?\Z, Zl©^Bj(c«^CMOS* 
«Ih1S§(CSoT«, |*i«BTVtyir • y— httSsMBlMJ 
©T©. n-MOS F ETi5«ttXp -MOS FETOf 
CFOSfilCl«3nTV>5J''j3> • • -i >-> 
al'-Mfi±CMOS F ET£-g-irCMOS««ll8& 
s^ffi«*fl. t»tf-f^'J-hSnfcCMOStt«)l« 
ffll^n*. M*<Drty9 • y— httffi«> <@4r©MO 
S F ETCAy # • y— hSfcttMOS FET©y;i/— 

t/tcg&ofeAW 7X£iiiRto!ceptraf -5fc<*, i@*© 

MOSFET, £fc«:*ig:©MOS FETOfflC^ttT 
fc<fcl^. < i feSft^ fc/H 7X^n-MOSFE 
Tip -MOS F ET (Drtyi? • y— HcEPiPStl-S. 

[0108] «7ts/* • y— h*«tt. Jfi^iisnfcffi 
iwi©T«k »Yb*e©T«i©->»j3>as 

^iciox^tt^n?., sic, •r—bwm 

m@«s^e.fcSK±©ffi©A*5/^ • y— 

t>H«3nT»-&-r*C14:««-C#*. ^-©^*. Tffl© 
U n >M{C^fiK5tlAc— ftCMO S F E T©ISffi 
«EEteA*-y;7 • y-h*SK««W^SS*ftffoTffi© 
fflfflMO S F E TfCftUra^nSA-f 7* <h««tgg^(cig 
W<£A*>f 7 X § EPSQ-T £ £ <h tC «fc o Tfflffl-T -5 £ 
#5. Cl©ct^tC, 0<JA«. CMOS^tU8StC*3^ 
T. 1 ~D<D/^y i? • y — ht8fii& — Sfl©n — MOS F E 
T&Wffll-rSCli^T^, ftti©A*^^ -y— h*ffitt— 
fflOp-MOSFET^Ptl>^t^T-tS, ifc. 
{@^©A*y^ • y-hmH&^MOSFETtC^fLT^ 
^tSui^BllT*^. i^fflMOSFE 
T, S-5VHiMOS FET©y;P— ^©BUt^lBESri^S 

foSUTalSipU Ett©tt«6**jifl;-r*;:t*«T* 
d©fg7J«, 1 VKT©««*flET»frr*4£«# 

[0 10 9] • ^y^lBBTr, C3J^.«< « 
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\z, H«MBEESifflWTS £©£5 

fcMo s f e T<DfflmmEE&mwmtzmm-?z> z. l^t- 
[oiio] n • y- h««tewi&«#© 

5t, A*y* • y— h^MOSFETOV- VKK 10 
•y-h" SOI MOSFETt«lftot*3t). M 

os f et (DTMvmmmftmzffiwzn-z^ztf 1 ) -> 

[0 111] m^W^SMfi. I4CICMOSFET 
©Ay* -y-h •A'i'JX^It^Jli^T't^. 

mm.mmm^m-f<bnx^^o s imoxm 

SfflV»fcCMOS&*ICfct**«J?-«lKtt. A*->-ft: 

[0 112] tyy3>tll, IK it^Si'D^ • 30 
y— hg©MOS FET^fiKTSfc*!:!, y'j3>i 
43=k£TF{BiJ©:tl#&<&jg©/S<&£;£i|g(£M Ay 
* • y- h*S^fiE$tlT^-5o MOSFETOTi 

\z{&m-rz>&fo^<D'j 3L)i/mw.<D^ • y^>^--> 

Sir. 'S^#>k°>^T/N*^* • y-h«StCA*-fTX 

samaf*»'&. ^>:/0&teS«3>#:©*-wv>*> 

[0 113] Sfc. *^^(C^«»*1S±lC*»[HlgS*^ 

-fxt-> • -r y-fvyj— >Tfl?j5£$n. mos f e 50 
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^-y-^titzmmv^y 0 • y- h*« s»j«-f 

MOSFET©V-X. K K >fe J:t>"y- hSS^ (C*f 

-r-&a*©*»ws«»;:io*.T. s-Ay* • y-h*n 

[0 1 14] ffjllC, Ay* • y-h*n«s«±ic 
«&S©«JJIII©&»T, 7?f^-TWX, T&to 
MOS FET©^fiK©#JC^J«$tlS. 
[0 115] 'y-xAWi'Wffiit^Ay* • y— h^ffi© 

€rffl*fc»jssnfc«K©»»stt&««£WT*s* 
• y- hnm^moL-rmtafsim 
[0116] >77>h-2ntz\ i -ymmtn$"f7 

[0117] $s<^, -y-:/5*D> • 5=--v>^;ug 

yU3>itt 

2 0 nm£TF, *«>ji*K{t»at4 2 0 0 nmHTTS 
fiE£tl3©T, ¥»#*«JI©p-£x;MK*£-f:i-> 

-f>y7>M, J tW\z±B<D£5\Zn-'$"(7M 

[0118] *^?li:ffi5i©M±i:CMOS 

*«lHl»*»J«r-S*ffifc»t>Ttt. MOSFETW 

^u-ykia^ncawsnfc/ty * • y-h • awtx 

>> j x*©t#J©a*u/* • y- h^g-f >y 7 > htc^i 
[0 1 19] PM6«fO-> , J3>S«rtK:S«sn. d d 



( 14 ) 



25 

OS FET^Mt ^fc^cO^OCMOS^P-tlXft 
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mi) / ik^<DM z rim\zm^< "y^jv-tf-w* s io 

O I MOS FET*JfiT«JBK*n**BliaBS<0*ifi<D 
[0 2] te04itt05fefra*^a^<«iS^J:S*«ig 

[03] so imm±\zm^n, &mw\z&z>mm<D 
mm i \z^-Dxmm^nrzuo s f e t^ts***® 

[04] H3fc*atifc*aia»c!)--a<DHiSxfis« 

[05] 03 \z^nrzMmm^<D-m<Dm^j:n^ 20 

[0 6] 0 3tC^^nfc*«lElg&O-iacDSJitX@^^ 

[07] H3fc*an*:*aiiiBS©-»©»ifixs*« 

[0 8] H3«c*Sti&ft*Iil»(0— ao«igXS*3S 
[0 9] HJSOJgffil (CJcoTffliSSnfcMOSFET 

<D/iy^ •y-ni*»«nsx*w r=j-> 

• >75>f-ya >tCJ:oT^< Ofc^ns SO I 30 

So 

[010] **©»i6 2^«*»«igi»<o«iiai<D— ass 



1 0 0 
1 0 2 
10 4 
1 1 2 
114 
1 1 6 
1 2 0 
12 2 

12 4 

13 0, 
13 2, 
13 4, 
13 6, 
13 8, 
15 0, 
15 1, 
15 4, 
17 0 
17 2 
17 4 

1 7 6 

2 0 4 
2 1 2 
2 14 
2 1 6 
2 18 
2 4 0 
2 4 2 
2 4 4 
2 4 6 
2 4 8 
2 15 
2 5 2 



p-MOS FET 
n -MOS FET 

soias 

n — ^jrJMig^ 

14 0 
14 2 
14 4 
14 6 

14 8 

15 2 
1 5 3 
15 6, 
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16 0 

n -MOS FET 
SO Ififi 



162 ^JRffiS«tt5-f> 



[01] 




34 32 



52 



41 



42 

56) 



50' 64s 54 62 58 ~ • B6v 60 



46-- 



44 



72 



70 68 



( 15 ) 



- 1 6 2 4 1 7 




[04] 



118-^ 



116 



17<K 170 



[05] 
174 118 172 17Q 



112 



114 



112 




74 mo s"* .17(1,174 



114 



116 



[06] 

[0 7] 




116 



( 16 ) 



&ffl¥9- 1 6 2 4 1 7 



[12 8] [09] 




